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^ (57) Abstract: In a method and an apparatus for processing and packaging fillets, such as salmon fillets, the fillets are fed on to a 
O conveyor belt ( 15), where they are cut into individual fillet slices by a slicer (2) and are analyzed immediately thereafter in a camera 
» (9), where characteristic parameters of the fillet slices are determined, and the results are fed to a calculation unit, the fillet slices are 

£s rr?^T H°h I th f5 e ]I C ° n r ey0r beIt 10 ^ (8) P° sitioned ^"S * e c °™yor belt and having arranged thereon package 

O . (7 > '° wfu , ch * e fillet sl,ces ™ transferred. Each transport table has a weighing cell (10) which currently weighs the weight of 

^ Tv> ™< ^ ^ T tay HI!! pl3Ced fiHet SliceS> and the WCight is t"**™* to *e calculation unit, which may determine on 
^ the basis of this which type of fillet slice is to be transfenred the next time to a given package tray. 



A method of processin g fillets, such as salmon fillets, and a system fnr 
performing the method 



The invention relates to a method of processing and packaging fillets, such 
as salmon fillets, wherein the fillets are fed on to a conveyor belt which is 
provided with a slicer for cutting the fillets into fillet slices, and wherein at 
least a camera and a calculation unit are arranged near the conveyor belt 
for imaging and calculating characteristic parameters of the fillet slices. 

The invention moreover relates to a system for processing fillets, such as 
salmon fillets, which are fed on to a conveyor belt equipped with at least a 
camera and a calculation unit as well as a slicer for cutting the fillets into 
fillet slices. 



15 US Patent No. 4,557,019 discloses a system for cutting fillets into fillet 
slices, wherein the fillet slices are analyzed with a camera, and a calcula- 
tion unit, which records beams of light, sends these to the fillet portions 
which are present on a conveyor belt, thereby generating data for calculat- 
ing a measure for the dimensions of the fillets, said camera recording the 

20 position of beams both when a fillet is present on the conveyor belt and 
when no fillet is present on the conveyor belt. 

The measurement result is fed to a calculation unit which, on the basis of 
this, controls a slicer which is adjusted to cut the fillet into predetermined 
25 portion sizes. 

In the known system, all portions will originate from the same fillet, which is 
not always expedient if the portions are packaged in transparent packages 
which allow the consumers to inspect the uppermost fillet in the package, 

30 

Since, moreover, a desired portion quantity must always contain a certain 
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minimum amount, but not more, it is desirable that the portion amount is 
close to a desired value, since everything above the minimum amount is a 
loss for the producer, also called "give away". 



Accordingly, an object of the invention is to provide a method, wherein cut- 
ting and packaging of fillet slices may be performed such that the fillet 
slices are sorted in packages in which give away is minimized. 

The object of the invention is achieved by a method of the type defined in 
the introductory portion of claim 1, which is characterized in that a weight 
determination of the fillet slices is performed, and, on the basis of the 
weight determination, the fillet slices are conveyed along the conveyor belt, 
where they are moved to and transferred to a selected package tray of a 
plurality of package trays disposed opposite the conveyor belt, each pack- 
age tray being placed on its own conveyor table, following which the se- 
lected transport tray with fillet slice on the transport table is weighed, and 
the result is applied to the calculation unit. 

Hereby, when an actual fish slice has a weight causing one or more of the 
package trays, if they receive the actual fish fillet, to have a weight which is 
within a tolerance range of values of give away, it is possible to select the 
package tray which gives the smallest value of give away. 

It is expedient if, as stated in claim 2, the transport trays are weighed each 
time a fillet slice is supplied to it, it being then constantly known which 
package trays are about to be ready to receive the last fillet slice. 

If, as stated in claim 3, the weight determination of the fillet slices is deter- 
mined as an estimate on the basis of the camera imaging of these, a quick 
weight determination is achieved, and thereby a quick filling of the package 
trays. 
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If a very accurate weight determination is desired, which may be the case 
with costly fillets, it is advantageous if, as stated in claim 4, the weight de- 
termination of the fillet slices is determined in that the entire fillet is weighed 
before it is cut in the slicer, and that the remaining part of the fillet is 
weighed after a fillet slice has been cut, following which the weight of the 
fillet slice is determined as a difference between the weighings of the fillet 
before it is cut and after it has been cut. 

As an indication of the quality determination of the cut fillet slices it is an 
advantage if, as stated in claim 5, the camera performs a colour analysis 
and a geometrical determination of the circumference of the fillet slice. 

With a view to providing a package tray which is as attractive and appealing 
as possible to a consumer, without a concurrent too great give away value, 
it is an advantage if, as stated in claim 6, fillet slices having an attractive 
colour and geometry are placed on a package tray having a weight which 
means that the attractive fillet is placed as the last one a package tray, said 
weight of the package tray after the placing of the attractive fillet being 
close to, but as little as possible above a desired minimum value. 

To control the package handling additionally, it is an advantage if, as stated 
in claim 7, the camera is additionally used for estimating other characteristic 
parameters, such as area or shape, and if, as stated in claim 8, the cutting 
of a fillet slice in the slicer from the same fillet is controlled on the basis of 
imaged and calculated characteristic parameters of the preceding fillet 
slice. 

As mentioned, the invention also relates to a system. 

This system is characteristic in that transport tables with package trays are 
arranged along the conveyor belt, and that each transport table is provided 
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with a weighing cell. 



Expedient embodiments of the system are defined in claims 1 1 and 12. 

The invention will now be explained more fully with reference to the draw- 
ing, in which 



fig. 1 shows a three-dimensional view of a system, seen obliquely 
from the front, for cutting a fish fillet, such as half a salmon 
side, into fillet slices, said fillet slices being imaged by a cam- 
era and automatically distributed on package trays, while 

fig. 2 shows the system of fig. 1 , but seen obliquely from behind. 

In fig. 1, the numeral 1 indicates a fish fillet, such as e.g. half a salmon side 
which is to be cut into fillet slices. The fish fillet is cut in a so-called slicer 2, 
where the thickness of the slices into which the fish is to be cut may be ad- 
justed. In the example shown, the fillet is from a fish, but, as will be known, 
cutting of fillets for food products takes place from many other objects than 
fish, e.g. cattle and poultry, and the invention comprises all forms of objects 
to be filleted. 



The cut fillet slices are fed from the slicer 2 via a conveyor belt 5 which is 
vertically suspended away from the slicer. The fillet slices 3 and 4, which 
25 are conveyed from the slicer 2 via the conveyor belt 5, may be fixed to the 
conveyor belt in spikes which are mounted on the conveyor belt. 

The conveyor belt 5 moves the fillet slices 3 and 4 past a number of identi- 
cal transport tables 8 which are spaced equidistantly in parallel in the 
30 example shown and have horizontally arranged thereon package trays 7 on 
which the fillet slices 6 transported by the conveyor belt 5 may be placed. 
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Weighing cells 10 capable of weighing the weight of a package tray 7 with 
received fillet slices 6 is positioned below the transport tables 8. 

When a fillet slice is to be transferred from the conveyor belt 5 to a package 
5 tray 7, this typically takes place by ejector means 1 1 which release the fillet 
slice from the spikes in the conveyor belt and place the fillet slice on the 
package tray 7 in a specific position determined by the position of the pack- 
age tray on the associated transport table 8. 

10 The conveyor belt 5 moves away from the slicer 2 in the direction shown at 
5A. 

The fillet slice 3, which has just left the slicer 2, is imaged by a camera 9, 
from which the signals 9A are fed to a calculation unit which is capable of 
1 5 interpreting the images from the camera. 

The calculation unit will advantageously be capable of interacting with the 
rest of the processing equipment, including the slicer 2, the conveyor belt 5, 
the transport tables 8, the package trays 7 and the weighing transducers 

20 10. Thus, the calculation unit can control the entire processing sequence, 
including the cutting of fillets, transport of fillet slices 3 and 4 on the con- 
veyor belt 5, release of fillet slices from the conveyor belt 5 and placing of 
the package trays 7 on the transport tables 8. The transport tables may be 
guided in the movement shown at 8A, whereby a package tray 7 placed on 

25 the transport table 8 may be guided and moved. The weight of placed fillet 
slices may be controlled via the weighing cells 10. 

Thus, on the basis of the camera images of the individual fillet slices, the 
calculation unit may determine on which package tray a given fillet slice is 
i0 to be placed, and where on the selected package tray a given fillet slice is 
to be placed. 
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When food products, such as e.g. salmon, are sold as fillet slices placed on 
package trays, the product Is frequently enclosed by a plastics film, which is 
wholly or partly transparent, thereby allowing the consumer to inspect the 
article prior to purchase. Thus, it is important that the fillet slices which the 
potential buyer can see through the transparent package film, are as attrac- 
tive and appealing as possible to thereby promote the buying process. 

When using the invention, the calculation unit can select the most attractive 
fillet slices on the basis of the camera images of the individual fillet slices 
and place them exactly where the consumer can see the fillet slices in a 
given package. 



The less attractive fillet slices, which are perhaps smaller in terms of area, 
discoloured, or differ in another way from the ideal picture of a fillet slice, 
may be placed via a corresponding process such that they are covered by 
visually more attractive fillet slices. 



The packaged fillet slice products are frequently sold by weight, e.g. such 
that the product is guaranteed to have a certain minimum weight. If the 
20 minimum weight is stated to be e.g. 200 grams, the product must contain 
200 grams of course, but anything beyond the promised weight is in prac- 
tice a gift to the costumer, often called give away, which it is important to 
minimize for the producer. 

25 When a camera images a fillet slice, it is simple to calculate the area of the 
fillet slice on the basis of an analysis of the image. If the density of the fillet 
slice is known, which is normally the case, and the thickness of the fillet 
slice is also known, the weight of a fillet slice may be calculated on the ba- 
sis of the data of the camera image according to the formula: 
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W=A*T*D 

Where: 

5 W = weight 
A = area 
T = Thickness 
D = density 

0 This ensures that the weight of each fillet slice may be calculated immedi- 
ately after the image of the fillet slice 3 has been taken, when this is placed 
on the conveyor belt 5 immediately after the cutting in the slicer 2. 

When the weight of a fillet slice is known, the fillet slice may be placed on 
5 precisely the package tray 7 where the weight is most appropriate with a 
view to achieving an overall final weight of each packaged product which is 
as close to the guaranteed weight as possible, so as to reduce the give 
away part to a minimum. 

) This, of course, requires that the calculation unit controlling the entire proc- 
ess remembers what previously placed fillet slices weighed, and on which 
package tray these are placed. 

When the process is automated such that the calculation unit controls the 
> individual sub-components, give away may also be reduced by optimizing 
the final weight of a package by weight adaptation of e.g., the last fillet slice 
or slices, as the weight of these may be adjusted by adjusting the fillet slice 
thickness. This may be done simply by applying the assumption that two 
successive fillet slices cut from the same object will have approximately the 
same area, whereby the weight of fillet slice no. n+1 following fillet slice no. 
n may be described by the following formula: 
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W(n+1)=W(n)*T(n+1)/T(n) 
Where: 

5 W(n+1 ): the desired weight of the next fillet slice from the slicer 
W(n): the weight of the last fillet slice which has left the slicer 
T(n+1): the thickness of the next fillet slice which is to be cut 
T(n): the thickness of the fillet slice which has just left the slicer. 

10 Of course, uncertainty is associated with the weight determination of a fillet 
slice when this is calculated on the basis of an image, as described above 
by the stated formula. The uncertainty results inter alia from a variation in 
density and variation in fillet slice thickness over the entire fillet slice sur- 
face. 
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In addition to adjustment of the fillet slice thickness, the weight and also the 
shape of a fillet slice may be changed by adjusting the angle between the 
fillet to be cut and the medium, such as a knife, water jet or laser light, 
which cuts the fillet into fillet slices. 

The estimated weights, which are calculated on the basis of image data of 
the fillet slices, are controlled by weighing the fillet slices, e.g. after they 
have been placed on the package trays, by the weighing cells 10. 

Instead of using estimated weights, it is possible according to the invention 
to weigh a whole fillet by a weighing cell which may be placed below the 
slicer, and when the slicer has cut a fillet slice, weigh the remaining part of 
the fillet, following which an exact determination of the weight of the fillet 
slice may be determined as the difference between the weights measured 
before the slicer has cut a fillet slice and after the slicer has cut the fillet 
slice. 
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Although the invention has been explained in connection with a method and 
a system for processing, such as cutting, sorting and packaging of fillets, 
such as salmon fillets, nothing prevents the principles of the invention from 
being applied in other connections within the scope defined by the claims. 
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1. A method of processing and packaging fillets, such as salmon fillets, 
wherein the fillets are fed on to a conveyor belt provided with a slicer for 
cutting the fillets into fillet slices, and wherein at least a camera and a cal- 
culation unit are arranged near the conveyor belt for imaging and calculat- 
ing characteristic parameters of the fillet slices, characterized in that a 
weight determination of the fillet slices is performed, and, on the basis of 
the weight determination, the fillet slices are conveyed along the conveyor 
belt where they are moved to and transferred to a selected package tray of 
a plurality of package trays disposed opposite the conveyor belt, each 
package tray being placed on its own transport table, following which the 
selected transport tray with fillet slice on the transport table is weighed, and 
the result is applied to the calculation unit. 

2. A method according to claim 1, characterized in that the transport 
packages are weighed each time a fillet slice is supplied to it. 

3. A method according to claim 1 or 2, characterized in that the weight 
determination of the fillet slices is determined as an estimate on the basis of 
the camera imaging of these. 

4. A method according to claim 1 or 2, characterized in that the weight 
determination of the fillet slices is determined in that the entire fillet is 
weighed before it is cut in the slicer, and that the remaining part of the fillet 
is weighed after a fillet slice has been cut, following which the weight of the 
fillet slice is determined as a difference of the weighings of the fillet before it 
is cut and after it has been cut. 

5. A method according to claims 1 - 5, characterized in that the camera 
performs a colour analysis and a geometrical determination of the circum- 



WO 2004/064529 




T/DK2004/000020 



11 



ference of the fillet slice. 

6. A method according to claim 5, characterized in that fillet slices having 
an attractive colour and geometry are placed on a package tray having a 
5 weight which means that the attractive fillet is placed as the last one on a 
package tray, said weight of the package tray after the placing of the attrac- 
tive fillet being close to, but as little as possible above a desired minimum 
weight. 

10 7. A method according to claims 1 - 6, characterized in that the camera is 
additionally used for estimating other characteristic parameters, such as 
area or shape. 

8. A method according to claims 1-7, characterized in that the cutting of 
15 a fillet slice in the slicer from the same fillet is controlled on the basis of im- 
aged and calculated characteristic parameters of a preceding fillet slice. 

9. A system for processing fillets, such as salmon fillets, which are fed on 
to a conveyor belt equipped with at least a camera and a calculation unit as 

20 well as a slicer for cutting the fillets into fillet slices, characterized in that 
transport tables with package trays are arranged along the conveyor belt, 
and that each transport table is provided with a weighing cell. 

10. A system according to claim 9, characterized in that a weighing cell is 
25 arranged below the slicer to weigh the fillets before each cutting process. 

1 1. A system according to claims 9 and 10, characterized in that the con- 
veyor belt is provided with spikes and a vertically extending surface. 



30 



12. A system according to claims 9-12, characterized in that the trans- 
port tables have horizontal surfaces, and that they are disposed opposite 
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the conveyor belt in positions where ejector means are arranged on the 
conveyor belt. 
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